Introduction
Globally, the number of adults with a body-mass index (BMI) of 25 kg/m 2 or greater has increased between 1980 and 2013 from 28·8% to 36·9% in men, and from 29·8% to 38·0% in women (1) . This rise is particularly important because obesity has been linked to many illnesses including cardiovascular diseases, diabetes and hypertension. Adults are not the only victims of the rapid increase in the obesity epidemic; children and adolescents are falling victims as well. According to the World Health Organization (WHO), the number of overweight or obese infants and young children under the age of five years increased from 32 million globally in 1990 to 42 million in 2013 (2) .
Childhood obesity is a very serious problem, yet dangerously under-recognized (3). It was found that childhood obesity is a predictor of obesity and metabolic disorder in adulthood (4) ; therefore, it is of vital importance to control adult obesity at the root. According to Friedemann et al. (5) obese children share the same increase in risk as adults in developing comorbidities, such as hypertension, diabetes, and dyslipidemia. They are also more likely to develop psychosocial disorders as well as low self-esteem. (6) The cause of childhood obesity is multifactorial. It includes behavioural factors, such as low levels of physical activity, poor nutrition, as well as environmental factors (7) (8) (9) . It has also been noted that gestational diabetes and an early cessation or a complete lack of breastfeeding can increase the risk of developing obesity in children (10, 11) . Genetic factors have also been implicated as studies suggest that familial transmission of adiposity can reach up to 50% (12) .
A factor often overlooked, but which nevertheless plays a definitive role in children's weight, eating habits and physical activity, is maternal perception of overweight and obesity and its influences (13) . A number of studies have compared mothers' assessment of their child's weight with the child's body mass index (BMI). These studies concluded that as few as 32% and as many as 90% of mothers underestimate their children's weight as De La O et al. (14) summarized in their study. This demonstrates that there is a discrepancy between mother's perception and actual weight status of their children, which gives rise to the question: If mothers are not able to identify their child's obesity, how will they realize that the home environment they are creating is inadvertently unhealthy?
Obesity has most notably demonstrated an exponential increase in the Middle East, and in Kuwait there is a marked increase in the prevalence of childhood obesity (1, 15) . There is a longstanding cultural norm among the Kuwaiti population that "a fat baby is a healthy baby". In our study, we aimed to explore the maternal perception of the child's current BMI status and estimate the prevalence of childhood obesity in Kuwait.
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Methods
A nationwide cross-sectional study was conducted in Kuwaiti public schools with a sample size of 2253 children using a multi-stage, gender-stratified randomized cluster-sampling scheme. There are 214 elementary public schools distributed across all six governorates in Kuwait, which are all unisex (i.e. all-male or all-female only). A list of schools compiled in the Ministry of Education website (http://www.moe.edu.kw) was used to sample the schools from all parts of Kuwait, both urban and semi-urban. The stratified multi-stage sampling scheme was conducted by first selecting the schools according to governorate and sex after assigning each school a number and then including all the classes as the second stage in this study, since we aimed to include all eligible students in each of the selected schools as clusters in our sampling scheme.
The schools to be included in this survey were randomly selected using an online random number generator (http://www.random.org). We selected one allmale and one all-female school randomly from each of the six governorates to be included in this study, resulting in a total of 12 schools included in this study. In these randomly selected schools all students aged 6 to 8 years and in grades one to three were included in this study as a cluster sample. We excluded students above the age of 8 years to rule out the effect of puberty. Also, choosing 6 years and above makes it more convenient because the average age of students starting primary school is 6 years in Kuwait. Data were obtained from nurse's records of height and weight and perception were assessed through a self-administered questionnaire.
Research instrument for the study consisted of two major parts.
Part A: Anthropometric data
Height and weight measured within three months prior to the date of data collection were obtained from nurses' records in school with the approval of the Ministry of Health. The nurses were trained to use the standardized scales issued by the Ministry of Health.
Part B: Maternal questionnaire
A 29-item questionnaire was employed in this study, in which mothers are mainly asked to classify their perception of their children's weight in a written form using a five point Likert scale ranging from "extremely underweight" to "extremely overweight". Maternal perception questions that were used in this study were based on validated tools used by previous researchers. (14, 16) Other items included were as follows:
1. Demographic and socioeconomic variables: age, nationality, occupation, education, income, and marital status.
2. Questions regarding the child: date of birth, birth weight, sibling number, birth order, breastfeeding and length of breastfeeding, and child comorbidities.
3. Questions regarding maternal perception: mothers and grandparents' perceptions.
4.
Questions regarding child's nutrition and physical activity: amount of meals, type of food consumed, types of physical activity, video game and TV time.
5. Maternal anthropometry: mother's height and weight, self-perception of their body weight.
Sample size determination
As the main aim of this study was to evaluate the maternal perception associated with child overweight and obesity status, we computed the sample size required for an odds ratio (OR) of 1.5 or greater to be statistically significant. We found a sample size of 1151 would be sufficient for any OR of 1.5 or greater to be statistically significant at an alpha level of 5% with a power of 90%. However, based on previous studies, we estimated that the response rate from the mothers would not exceed 50%. This meant we would have to approach at least 2302 children to have 1151 sample required. We also computed that with the sample size of 1151, we could quantify the 95% confidence interval of the prevalence of obesity and overweight to be in the range of ± 4%. We used PASS12 to compute the sample size required (17).
Statistical analysis
Data were analysed using SPSS for Windows (version 23) (18) . Based on the date of birth of the child, ages were calculated as well as the BMI of the children using their anthropometry data. Using Centres for Disease Control and Prevention (CDC) (19) and WHO age and gender specific cut-offs for BMI (20) , the children were classified as underweight (< 5th percentile), normal (≥ 5th to < 85th percentile), overweight (≥ 85th to < 95th percentile), and obese (≥ 95th percentile). We used two cut-off points so that results can be interpreted in different meta-analysis studies that use either CDC or WHO (Table 1) . For the prevalence of each BMI category, 95% confidence interval (CI) was also calculated. All bivariate and multivariate analyses used the CDC based classification in this study. This study utilized a multi-stage sampling scheme and as such intra-class correlations (ICC) of BMI of children nested within schools were computed to assess if the data could be analysed without taking the cluster structure into consideration. Statistical analyses focused on comparing the child's BMI category with their mother's perception about their child's weight status (from extremely underweight to extremely overweight). In the univariate analysis, chisquare (for nominal variables) and chi-square for trend (for ordinal variables) were used to test if there was any statistically significant association between maternal underestimation (versus correct estimation) of their child's weight status and maternal characteristics. Underweight children were excluded from this analysis since their weight cannot be further underestimated. In addition, multivariate logistic regression with stepwise variable method was employed to assess which of the EMHJ -Vol. 25 No. 7 -2019 maternal characteristics were independently associated with their underestimation.
Ethical approval
This study was conducted according to the guidelines laid down in the Declaration of Helsinki and all procedures involving human subjects were approved by the Faculty of Medicine Ethics Committee in Kuwait University and the Ministry of Education and the Ministry of Health of Kuwait. Written informed consent was obtained from all subjects.
Results
The total number of elementary school students enrolled in the schools randomly selected for this study in Kuwait was 2553. Of this, complete anthropometric data were available on 2253 children. After restricting the age to those between 6 to 8 year olds, the sample size reduced to 2208 (831 males and 1377 females). Thus, 86% of all children in the study population were included in the analyses for the calculation of obesity prevalence. However, the response rate of the maternal perception survey was only 39% despite repeated reminders.
A total of 1002 records with complete BMI data on children were linked to their maternal perception data. In order to ascertain if the lack of participation was not associated with the child's BMI levels, the weight status of children whom mothers participated were compared against those who did not; there were no statistically significant differences between the child's weight statuses of participating mothers compared to those that did not participate (P = 0.747). ICC for BMI was 0.06, -0.02 and 0.002 for those aged 6, 7 and 8 year olds, respectively. In our view, such lower ICC provides sufficient justification for the analyses of data at the individual child level, safely ignoring the nested structure by schools for the purpose of data analyses.
The prevalence of overweight and obese children combined was 40.9% as per WHO cut-off values and 39.7% as per CDC categorizations ( Table 2 ). The differences in classification of the children based on WHO compared to CDC were minimal from a clinical point of view. The rest of the analyses were carried out based on WHO classifications.
The prevalence of obesity and overweight combined, among females was 41.5% (95% CI = 39.4-43.5), whereas it was 36.7% (95% CI = 34.6-38.7) among male children (P = 0.024). The main objective of this study was to assess maternal perception of their child's weight status, since it is hypothesized here that maternal attitude plays a major role in the body weight of young children in Kuwait, given that these younger children are under maternal control. Maternal perception and the child's actual weight status are summarized in Figure 1 .
It is also hypothesized that those mothers who underestimate their child's BMI could be associated with their socio-demographic characteristics such as age, income, and educational levels as well as their own BMI. Although a number of socio-demographic variables such as age, nationality, income, occupational status and educational level were found to be associated with maternal underestimation in univariate analyses, a stepwise multivariate regression models showed only nationality to be independently associated with it (Table 3) . For maternal underestimation, the outcome variable in these analyses were considered when the mothers thought that their child was of normal weight, Research article underweight, or extremely underweight, when in fact they were overweight/obese. If the child's weight status was normal and the mother felt that her child was underweight or extremely underweight was also taken to be underestimation.
Discussion
Kuwait has been described in the media as one of the most obese countries in the world (21) . According to an earlier WHO report, Kuwait ranked as the 13th most obese country globally (2, 21) and with regard to childhood obesity, Kuwait is also considered one of the highest ranking countries. In this study we found the prevalence of childhood overweight and obesity in children aged 6 to 8 years to be approximately 40%.
There is paucity of data on the prevalence of obesity among pre-pubertal children in the Gulf region. According to a former review article comparing childhood obesity among Middle Eastern countries (22) , it was clear that Kuwait -in comparison with the prevalence determined in this study -was easily among the highest in terms of childhood obesity. However, published reports from other countries reported a considerably lower prevalence than 40%; for instance, the prevalence of childhood overweight and obesity in Germany was estimated to (24) . The higher prevalence noted in this study is alarming and demands research on the determinants of childhood obesity in Kuwait.
It is considered here that the child's sex might play a role in the development of overweight or obesity. Females appeared to be more overweight or obese (41.5%) than boys, which is similar to studies conducted in the United Arab Emirates, where it was found that the female population was more overweight or obese than male counterparts. (25) Moreover, studies conducted in the United States of America showed a similar pattern (1) . This highlights the higher risk among females across different societies, regardless of demographic and cultural factors. At the level of adult obesity, more females appear to be obese in Kuwait (26) . If childhood obesity is extrapolating into adulthood, then tackling it is tantamount to reducing the burden of disease that manifests in adulthood.
More importantly, our findings ascertained that the effect of parental perception is paramount to the body weight levels of children in Kuwait. Using a five-point Likert scale ranging from "extremely underweight", "underweight", "normal", "overweight", to "extremely overweight", we asked mothers to classify their perception of their child's weight. It became apparent that the rate of misperception on the mother's part exceeded that of any correct perception of their child's weight status. 92.2% of mothers with overweight children underestimated the true weight, with 77.9% considering them of normal weight and 14.3% underweight. Furthermore, 45.4% of mothers classified obese children as having normal weight and 4.0% as being underweight. It was also interesting to note that 39.8% of mothers also tended to consider their child to be underweight in spite of their child having normal weight (Figure 1 ). This supports suspicions that there appears to be an obvious distortion in Kuwaitis' perception of what constitutes a "healthy" physique.
Given that childhood obesity is linked to a plethora of diseases and is highly linked to the development of adult obesity, maternal perception can be used as a predictor of childhood obesity, as demonstrated in this study. Unfortunately, there is a paucity of studies related to this specific issue in Kuwait and the Gulf Arab region, which is experiencing higher level of obesity and related chronic diseases. The public health implications that can be addressed through the issue of maternal misperception and their active role in changing their child's weight status are innumerable. If we tackle childhood obesity at its root we can effectively reduce the rate of adult obesity with all its associated comorbidities such as heart disease, hypertension, and diabetes. This is vital as studies have quantified the risk of adult disease associated with obesity. For instance, the age-adjusted relative risk (RR (confidence interval [CI])) for cardiovascular disease increased among those who were obese in men (1.46 [1.20 -1.77] ) and in women (1.64 [1.37-1.98]) (27) .
Limitations
There are a number of limitations to this study that must be acknowledged. BMI is often criticized as an imperfect measure of adiposity, yet it is still one of the best meas- Research article ures available for population based assessments. Furthermore, the weight and height of the mothers as well as breast feeding history were all self-reported, with potential for a high risk of bias.
Conclusion
We found a very high prevalence (40%) of obesity and overweight in 6 to 8-year-old elementary school children in Kuwait, and 77.9% of overweight and 45.4% of obese children were perceived by their mothers to have normal body weights. Additionally, 39.8% of children with healthy body weight were judged by their mothers to be underweight. As such, we found that a large proportion of mothers underestimated their child's true weight status, which could negate all public health intervention on childhood obesity. If a mother misclassifies their overweight child as being of "healthy" or "normal weight" then it is expected that they will be hesitant to change their child's weight. For this reason, we believe that correct maternal perception is paramount to tackling the issue of childhood obesity. This can only be achieved by proving to mothers that their perception of a healthy weight is incorrect and this misperception may lead to chronic and negative health implications later in the child's life. Conclusions : La prévalence alarmante de l'obésité infantile chez les enfants koweïtiens, associée à la perception déformée par les mères de l'état pondéral réel de leur enfant, est une préoccupation grave qui nécessite une intervention de santé publique urgente.
‫الكويت‬ ‫يف‬ ‫سنوات‬ ‫و8‬
